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(TO2) *sftJ6>*LT*50, TOlO0J£LTtt, Z-T*^?*^* 7at _ 

* b O Z - T * 7x^T7^>^ * 

^©Mfc** (»M5 3-9 2 7 2 9^ (TO. 2 ) Omt UTttT* 

5 77^a^>y 7 $ K©«JI*te (Biochemical J., 163, 531 (1977)) 

m^smmBUb (to 3) tram* 10 90/01555 #*> 9, «*«t^* 

^^Iri^ofM^ (S« 4) ©«aTlt, *f*EP278787AtffctK « 

L^L^^b, TO4CD^fr^!l (#^F EP 278787A) IC«ffii-5»*fi % # ^ 
tt*K: B3 5 MsttB<lM« carboxypeptidase *& * * I nT*3 0 , * fc« * *l 
5 K t> Jtttfttt*«0* V -T =■ y ***tf tOTfco 7t„ TO 4 > 

*©N3Wi^ B y 5 ffli-TOtrtt*?- fiMlTti 9 . £ < ©aawifc*^ 
T*©#ft#*ifeivc^S. «*.«, CH) (j. Biol. Chen,, 258, 

25 6147-6154(1983)). 7 :x h (ffi • *) (Eur. J. Biochem. , 190, 509-515(1990)) 
<gf(D-mmW}®. T^Xm^O. Biochem., 92, 413-421 (1982)) h 
JV ^^ ' a — 7 (Infect. Immun. , 64. 702-708 (1996) ) p flg^ tTn^ 
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m m 

(Bull. Chem. Soc. Jpn. , 34, 739(1961) % Bull. Chem. Soc. Jpn. , 3.5, 1966(1962)), Z 
-T y ^IL - 7 % I'm- y f /Ux7f/^I^5^j£ 
(Bull. Chem. Soc. Jpn. , 37, 200(1964)), Z-J^^^^f^itfl^^ 5 
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^~*>V *A*<0*:RK - 2 1 5 2 8 8), C^t^mco^m 

mm 5 8-3 6 3 8 7)^h^KtX^y^n (Biochem. Biophys. 
Res. Commun. , 184, 1250-1255 (1992)) 4$<D%MWm. =!)^/^7[I^A-/<!j 
Tt'JJ^CJ. Appl. Microbiol., 90, 449-456 (2001) )^£>gffl®^-C, ^oyy/f 

s y *<-7?-4r— fcftxv^. 

(FEMS Microbiol. Lett. , 78, 191-197 (1999) ) , ^ >".x. y tT • = y (*j£H§ijZ 2 — 
1 1 3 8 8 7), 75*/Vfy^.^rft^-f*i,(Arcli Biochem. 
Biophys. , 336, 35-41 (1996)) ^7=7 • 7;^^(J. Biochem. , • 119, 
468-474(1996)) , y * V '< * >V * . ? ? ,v * ~ (Microbiology, 140, 
527-535(1994)), **A,* • = T * a 7 ^ * * % (J. Bacteriol. , 174. 
7919-1925(1994) ),T^n^^-^.y^y Tfe ^ (J.Biochem., 116, 
818-825(1 994) ) h*-)- *-*r^ l^<* h V * 9 - 1 2 1 8 6 0), 

t^tU7 • nyn-^s (Mol. Microbiol., 9, . 1203-1211 (1993)) , yn t't- 
'< ? T U V M • 7 y ^ ^ v y ^- (Appl. Environ. Micorbiol., 64, 
4736-4742 (1998) ),ir 7 ^T-^yH-^-t^^ (J. Biochem. , 122, 601-605(1997)), 
t-*^9XT • T~> K;7^ 7ix(FEBS Lett. , 398, 101-105(1996)) Oit-G^O 

- • T^3V-trcD<?V A£j£gIE?iJ#$&^£;ft (Nature, 406, . 

959(2000)), ^-O^T'^n y W 5; y^^y— fe - K~t"& t^tJ^ixS^ 

7DyW;/^7f^-t'l:j;!J, L-yn|j>-fe5^|iDL-7'D 
y ^(^ai^x^i: tt 7U ^^^^-frx^^n y is*?**??- K££fifc-r5 C <!: 
£ix-C^ 5 (#^ip3- 1 3 3 9 1 ^-^) e L2>>Lfc;6Sb, 7nyw^ 
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°^to: t co^t t> r ti^-c-£< *d bn-cv^^^o^ 0 ^7t, h^-r 

* • T 6 ?^ ATCC12633 JJ W ^ / ^y^y— fe^^SiH?U^§g $ *LT 

^7c (AF032970) *\ ^ Ogttlco^Ttttfta ^ fti< *W$nTl^ofc. 



ci] tib (a) $.it& (b) ^^-r^>-^^a 0 

C2J TI£ (C) (D) \Z7jk-tfZss<?% 0 

(c) E?uft4>E?y*-§-i 5 {cis^cdt^ ;wtm&)&ifi-z>fi^'<*K 0 
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r^sm<DW:&, nx\ mu. xitm&z^itT $ swtw&m*t>*9 . ^ 
C3] Tie (e) tnziz (f) fc^-r^>v^ j£ o 

(E) IE3«OlB?iJ#-5§-i 7K1S*fe©T5y&E^J&*T$-5*>A?^5C 0 

(F) BBJUXOETUS^l 7lcE*©T$yttE^te:fcl,vt\ 15£L<tt#iB<D 
7^Mi, JfA, #7)0, XfiaSfrffi^tfT^yBtE^e)*?), 

[4] TIE (a) *7ttt, (b) tC^fDNA,, 

(a) E^J*©E?iJ#*4^IE«tOffiS#f-5 7-1 2 9 5 ©ttaHB7U*»feft5 
DNA 

(b) E3RI*©E?!l#-9-4tc:E«o«#-^5 7-1 2 9 5 ©:!*SEJU3&»e>fc5 
D N A h !) y^x y h ^^#Tf W ^ U y-f X L, a>o % L-7^«x 

- KtSDNA 
[5] TIE (c) SfcM: (d) IC^fDNA. 

( c ) EJiJ^OE?iJ#-i- 1 4 (CIiSite<DiIS#-§-4 8 6-1 4 9 6 Ott£EJU^& 
ft 5 D N A 

(d) E3«<DEyiJ#*l 4tClB4ft<Z>££«-l3-4 8 6-1 4 9 eoffiiS^b 
C63 TIE (e) l£tzlZ (f) l^fDNA. 

(e) EJ!l*OE?iJ#^l 6(C|BttO%S#-9-3 1 1 -1 2 7 9 0tt£E?>Ja>b 
ftoDNA 
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(f ) &?m<D&?m^i e \ztm<D%Lmm-%- 3 11-127 goasE^e, 

£ = — KtSDNA 

[73 tufE^ h y hte&mh 1XSSCM0. 1%SDSM 
ItDNA. 

[93 iil5 .[43 [73 OVN-rtL^-^tC|SmODNAiS = - Kts^y 

[103 ±12 [93 »clBtto?gJMBiftjSBiaS:#lfi-eJ§#U, iHStfeiut/S 

[113 -hl5 [93 »ClS<ft©^JMEJfe«Bja*s^i-5, L-7$/Sfx^f^ 

[123 buIBL-T 5 y Kx7f/u*s, L -T^ — >x^tvk y*y 

/K L-7i=;u77 = yx7r;K L -ir V y^^vK u^-- vzn^ 

^ /b > L-^^^x^f^K L-f n->yx^T/K L -T/V^xi^ai^^ 

9 3tf;h,5 ltSfc(i2a^±T-foor b*mWLt-FZ>, _L|5 [113 (c 
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(i 3] ttii5L-T5: y$e^, L _^vu^5:>\ l-t*^-7=¥>\ ^ y > > x 

7 — L- b V y h?T L — ty>, L-^I/^f-=V x L-^n-»\ L 

<fc 5»tiix5 ia*fctt2a4U_tt?fc5r tSr#»i:-t-5x _hf5 (1 1 ) *7cl± 
CI 2] CIBitO^^ K©Kaftife. 

[14) y W^/^7 s ^-ifSt£^-r57t/utf<^$r, L-T^y 

[is] iuiE^n y v-r 5 y^^^-ifsti^^-r-s^^ 0 ^^^^ =y^ 

_bfS [14) KIEm^v^:^ KO«3ftj£. 
Ci6] SOEt'o y w 5 y^^y— ifjstt^Wi-s^ w-?^K*s, =y^ 

iSr^ffctf tufE [14) icSEttOS^/^-K 
[17) fufST 5; y ffi^^7-yUiS x L-T^^^.x^vK ^*y v^oc^-r/i^ 

l— /<y yx7r;K L-yyay^yx7>T/K l -y >^;*-7^k l 

-7x-;l/77-yx7r/K L — ± V ^ocxtvK L — * ^ac;*-7VK 
L — ^/u^ ^ yx7r^ L-f nyyx7r;K L — T/u^r— ^^t^-tvi^ l 
-T*/<y3r a -at * ^vK L - 7^7 3r ^Br 0 /K L-n^y 

i^t;*7vK L — T;^^ =¥>-^;*^/k L-y^yi77/K L-77^7^ 
5»rf*bSia*fc»42aeJL±"C*>5r tSr»»fci-5, ±15 [14] frb [1 
[1 8) miBL-r syttsfts, l-^/w* 5: l-t*^7=¥>, ^yyy 
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L - 7 ^ y > L-u^^ > L _^^^._ >% L-ynjj^ L-7x^7 

10 ^ K©«3ft^fe 0 

L-y<V ^t^x/W L — fyo^^x^r/K L t^-^V^tvK L 

-7^/N , 7^y|ha-i77/K L- 7*^*7 3fVK-/3-^;*7vK L-n-f«> 
53B«ix5ia*fe»i2a«_h-Cifesri:S:W»i:i-s, _b!5 [19] [cfBifeco 
L-77 = > N L-n^>v N L-^^->-, L-7*ny^ % L-7x^ 7 
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K^y cor t 3r^"5o 

10 

Rj-CH (NH2) -C00R + H2N-CH (C00H) -R 2 

-* R,-CH (NH2) -C0NH-CH (C00H) -R z + R0H 

15 s: smvMm&gft) 

q b b t LTtffl*^/f J; 9 ^fflfildttffc-r 5 ^ i: %^£g 

20 ti-S'bOT'foSo 

[I] L-T 5: SWt^xTsi't ./ K£ a^S^T^ K£r£j3tt-5t63J&*r 

[II] -^y^ K^?§tt^^i--5^^N°^^^ = - K-raDNACom^ 
25 [HID K£j*B*Ote« 

[IV] S^T^ K©Sl3£5*i£ 
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X^f y ^ ATCC 6633 
10 {Bacillus subtilis) 

s<^;ls* ^T^r^^^X EK01 (J. Bacterid. 174, 7919-7925(1992)) 

{Bacillus coagulans) 
^^TiJ ?;V?XttJ* klCC 13286 

( Corynebac terium glutamicum) 

b'^l-X "f^f AJ-2402 FERM BP-8101 
{Pseudomonas put i da) 
v-^-K^i"^ -7*3-? ATCC12633 
{Pseudomonas put i da) 

K^-*"* 7°^^ AJ2048 FERM BP-8 123 
{Pseudomonas putida) 

• = -> 3 ^ (P. 0. Box 1549 Manassas, VA 20110) Id^ffc^ tbT*3 £> > 

_hfE®tfc<£> ? FERM#^|5m^tLT^5'bO(l % 34^^AM^S^ 
&WKffi&s$'tik£.®*rtt± > ^ - ( =j= 305-8566 < mm 1-1-1 

AJ-2402 2 0 0 1^10^1 S f-34ifT^jfeA^S^^^# 
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fHft£**K-fc ft, AJ-2402 teFERMP-18544 OSftffiM^$ 

*l, ^l:2 00 2¥7^1B|:l|f M f^ PERM BP-8101 

i5#4$tLT^5„ ft, FERMBF-SiOi (AJ-2402) te, RT©5>a3IW:j: 9, _Li£ 

5 AJ2048ttte, 2 0 0 2^7^2 2 9 l^ifr^AIiaMti^ 

lf»£**fe-fc:^-lC*Fft£jh,, FERM BP-8123 0gf6#^^^4-^tvTVN5 0 
b**-f* ft-* FERMBP-8101 t*tt.#B (0.7-0. BXl. 5-2. 0 M ni), 

— eifcttu =^^y^*D7K^#*tt % -tf^^^iDTk^tttt, 0— bis? 

tV^ffbitt, d 1 -y >=fK*^HH4s t^m-t-bV *AJHMH4, m 

d-^*>^— t?»tt % King' s B 3&5^#JfcT<DS£}fcfe3(?&S|» 
20 «fc t) K^-^J* Zf=f-? {Pseudomonas putida) tm?££thtz 0 

sssas* y>^ N ssim, jEtc^s^D^r 
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= ^At£ % 5g»-^ h.v y $j*t£t* <z>mst2L* h>% B*e^**, 

io ^^t5r^ s t^5 e 

(feKMSfctft^ tt*&A£U f*$>SC«jE, ilStcDtgi&t^^ btiS^il^ 

1 5~4 0°COiQHT'pH*5«tmajt^2l^^^JPSUooi 2 - 4 8 B#ramg*& 

15 §|£*t;U£«J:v\ 

CUD K-frJ«Stt«r*i-5^^^KSr = - Kt5DNAO*«* 

CII — 1 3 DNAOJpigf 

20 KU EyiJSr#SU*i. EyiJ*©E?«#-9-4^IBlftOi»#.-gr5 7~1 2 9 5© 
tttSE?!ia»&fc5DNAtt:, = !)^f ^/W* 5 # A ATCC13286 

f>#gt$iX7b 0 E2RI*©E^J** 1, 4 (CfSij^S##4 8 6-1496 

©tip^b^oDNAIl K^e^^ y^^ATCC12633»^e>¥l!t$ 

tlfCo $ fetC E?J«OE?9ft 1. 6 CIB«OitS#-g-3 1 1-1 2 7 9 <£>$£S 

25 E5ji»b45DNAtt, pse-tX Zf^-y FERMBP-8l23^^b^gt^n 

fc. ft*3, ^M^-is^T rE?fl#-g-4^IB<fto*KSEyiljx rE?iJ*-§- 1 4 te: 
lS«©&SEy!l.U rss^ij#-i- 1 6 (c|5^<D^S@BJiJj ill, «McBrfcft^R!J C 
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DSas#«:flSi- Q 

$ y^IB^iJtr^i-Oc ^ K-^Jfc (Edraan.P. , Acta Chera. Scand. 4, 227' (1950)) 
SrJBl^TT 5 7 m&W&'&mTZ w t*S"Ct 5„ £fc Applied Biosystems 

DNA^!:W5^ Tetrahedron Letters, 22, 1859 (1981) (^§|^ $ fl 
TV^5o Applied Biosystems %tt§&<D is 1/ if — €rffi V^T^D NA^-f 

PCR&£/iVNTigii>I£*L5DNAte, ^7°^ K£j5fe»*fc = — KtSDNAi 
*«r£A/-ev*fcU%<0T? % P C R V ^T±g*I $ tl% D N A u — zf t LTffi 

PCRfeO^O^Ttt, White, T.J. et al. , Trends Genet. 5. 185 (1989) 
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{dOl^TfS.' Molecular Cloning, 2nd edition, Cold Spring Harbor press (1989) 

mm £ *itz^y=F h'±&mm k-t 5 d n a c^sib jij ^^-r 5 

A Practical Guide to Molecular Cloning, John Wiley & Sons, Inc. (1985) 
fE^£*LTl^Oo *7t. Applied Biosysteras %hi^CODNAi/—^o:^ir—§:^^N 

^5*MTCC 1 3 2 8 6«, WATCC.1 2 6 3 3 

^^FERMBP-8l23tt^kmgt£*T,fc, b'±f&mm 
Sr = -Ft5DNA^ ^n^;hJ2JUSEIE?!l#-§-4, 14, 16|C^t 0 

AOK'tt4l\ =!)^ry!)A W5*AATCC132B 

6t*^b¥BI$ix^:iE^J^SS>?iJ#-§-4 ODNAtov^^THiPJtS ir, = y * 
'<*?V VJ* ^^MTCCl 3 2 8 6«<Dltefe#DNA**feJ*tllt$n 
tz^-zTf- K4fefifc**Sr = — KfSDNACAI^tu^I^DtfcDNAT'fcoT 

Se*«r*P*.5*fei:LTl!fi*»Z^l>e>*L5fcOi:UT, Method, in Enzymol. , 154 
(1987) CfB* $ tLT V % 5 «FB(flr# AST fc 5 „ 

ii5T*#oDNAffc5 0 
$ IE?m<£>IB?!J#-§-4 iCfSSt^CD S d>S>#5D NAKlg-^TSHMS 

*fi£SttSr*-J-5^>^^jrSr = - K1"5DNASr¥l1"5C £: lc «fc o T & % * 

4lcfB<ftoaiaiB?!IJc*<5v^T*ft»ci?)f^«!i-5r £^T'#5 0 ^o- 
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»«[^i-SCtttHJi-C*)5^ ttBtti^^DNARI±, 

XU^ft#, &5i^iI#<a-*Mf^N^yy ^-£~ >3 
^O*#T*5 6 0t, 1XSSC, 0. 1%SDS, Ce>£L<te, 6 0t, 
0. 1XSSC, 0. 1%SDS, ^c^Kiiest, 0. 1XSSC, 
0. 1 % S D S IClS^Sttf tvs^ y y ^ X t ^#^fclf ^5, ^ 

#rw y y ^xi-5*Meai©»*fc«t, 5 0 «c, P h s o«#ttew 

mfe&&*-i-&fi>s<*Ml & = - K^5DNAfc*»9!fc^TJBv^::£as 
wCT* r^fflj ttt, 7 ^ y K^I^^ ^/^f ©4fr«it^, 



WO 03/010307 PCT/JP02/07635 

16 

*»*©«ttlJiov.Ttt. BKRMLfcl^TfcS, fcfcfu E7tl**>B*l** 

A, ^anifcttSSfffiSr^trTSyKEWoaW-fctt, 5 o°C, P H8^# T T 

TCC 1 3 2 8 6^tIIU;DNA, K*** Watcc12 

6 3 3^fem^DNA, ^-^-^ ^^FERMBM123**e>*« 

(i) E*l*aE*l**4, 14*fctti6tlEtocDSi»6ft5DNA. 

(ii) Eaift*>E*l#*4, 1 4SA:ttl 6l:EtOCDSi«i»4ittEJI 
4* fe * 5 # y * * K t * h V ^ h ft*#tf^ ^y^xu 2»o 

(iv) E^OE^S, 1 5Sfc«ti 7KEt07§/iK|fctt5#^ 

= — KtSDNA. 

(v) E^*OE^5, 1 SSfcttl 7tcEttOT5y»E3?0fc*JV>T, 1 5ff 
t<l4M07 5;iO«fc, #JP% XttiS»tt^tf7 5y»E?!l 
£3TU 2»o % L-7^y^T;^L-7$yi/j^y^7f Klr^n 
£J£ Srtt 5 -5 Y&mmm'& ^tt§^^^I^^Kt6DNA 0 

cn-2] m«m&te<Dftm 
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(bb) $7tte (cc) *Z<D*>s<*KS:am.'tzzLb&~?£ZjeKmiAfr# 
(aa) E?imoE?!)#-8-5, i 5 ^/tfi i 7 (ciegjcoz $ y gfcE^Jer^rr©* 

(B B) iE?IJ^£>ffiJlJ## 5,15 1 7 \Ztm<DT 5 J KE?!»J1*5V^T, 

l^L<ttt<i07^/tOf^ #7JP, XttSeffiSr^tfT^yK 

(CC) E?y*©E?!l#*4 % 1 6*fcttl 8©ittSE^Ji:*B*B6<I*ttXEy«36» 
bttZtf}) K*fcttE?il*-§-4, l 6^fc(ii 8 o&SIE^Jtcig^^ 

±is (aa) ~ (co o^^K^aett**i-5^v^^«*»5i-r5» 
Kte*frsrf^aai-5fe*ictt, ±is en— i] ©floic^ufc a), ao, aii) % 

(iv) (v) ODNA$r1t^3SBJ§a^A-t"tb« 1~fc;b*> % (i), (ii), 

(iii), (iv) •g.tzit (v) i7DDNAtr ; li^fflJi&T-^m'5Jt§^)II^^DNA, 

±15 (BB) fc^^SJ: 5<tSE»tt, «jttf«Mfc4««)SEAifefc: £o 

^SE^JSr^i-Swt^«toT#t>tLSo ±E©J:5*Sk«*^fcD 

SWi^^-KtSDNA^tSiVxykTJIIfiB^, £ 
#£ISB#**7t«: N-y^vU-N' h d-n-- b d y JfT — i?^ (NTG) t>L< 
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mi-ZmWm&ftftX~&* *>s<fi9<Dm** (inclusion 

5 body) *te&£^zmmi>&&^\,>-mmmmtVTmi-rt>tiz e z^^^m. 

>-2©§ttM (¥?mE6 1 - 2 5 7 9 3 1 < CDtfJ^fc 

*m&*?>>s*?nm*ftt Lti^cfi^ts^ 

m (^^^y fcT =y N Escherichia coli) fr]%\,^hM 0 *l§sft if Og^ 
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Jzffi m iz. *3 »* 5 M * ^ ^ W£.m izm v ^ <b ti 5 7 s n - ? Sr ^ -f 5 r. t # T- 

5 t iill T 7^^^- — ? y 1 a c /dt-^, t r p 7"^^ t r c ^° 

erif 2>D£-£\ St£ • l?^XStS6tcR^^^-«^ft^»&«rfl5«>5 totffetbtf 
i<,iill T7gene 10, j3-*'7^ F">^-t'I& ft Ku^t 

/i^=a t 0 — g[<0 U< „ C o 1 E 1 iSEO^HRlMSr^tS^?^ 5: 

b\ fiillpUCl^^^ K^pBR 3 2 2^0^^^5: K*>5VM4-tG>B 
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?&^£f4, £**J^UVJ&JH-ft^tcJ:©£*&a, *>-5VM4i&£*fciflcJ: 
SefcSESrfc-g&tf. J:!?:JUtt«Jta4, ^^-irLTtt," 0iJ;U4, pUCi 9 N p 
UC18, pBR 3 2 2, pHSG 2 9 9, pHSG2 9 8, pHSG 3 9 9. 
P HSG398,RSF101CK p MW 1 19, p MW 118, p MW 2 19, 
P MW2 1 8iS:ffl^5:im5 0 ffeC^r-^DNA, F7^#/y 

^— ^-^o^^^-asTtrjigsnT^s (puci (seat oso «), p 

PROKm v—^TyfM). pKK2 3 3- 2 n — y ?W I5d0o 
fcDNAiit^ ^^^-D.NAi^MLTllItDNA$r#5. 

^K^mS:tT9^&> *3J:U J ^Kte^frSr31iSiJi-5^fc»4 Molecular Cloning, 
2nd edition, Cold Spring Harbor press (1989) ^(CfES $ frTV^o 
»£-*>v?^Sr£ LTM^^ti^, jkM^@H^Xa. w^fci? 
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(fllfctf, 6M, P H5~8) Wilf8M) ftX&mtfbtlZ. 

ffil^fJJ:<s *fiitttt2 0mM-0. 5M % p H «t LTIi 5 ~ 8 tfmif b 
S4liB#Oi?^^flg(j: x 5 0 0 ^ g/m 1 m.m&>TlZtflZ-Z><DAW$. 



10 
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^fc\51^X^^^fe{CO^Tfl^ll^^Molecular Cloning, 2nd edition, 
Cold Spring Harbor press (1989) t"(DXm^m £ tt7t^l£C^li!l LTgJfet 

o#*(C_bfE^^^Op ^^Jt LT S = y *s<?7- ]} rj7A ATCC 
13286 ftfe-s^*- Kfej*»*OttK»cov^TRWi-5. 

JtaL-TT^-L-^/u^y^tSiStt^m. L-77 
20 5o 

MiIpHte6. 0^6 10. Oftiffte&iJ, M3ffigte3 0*^5 ot#fii: 
&>5 6 t T'a^ 5, h O^tli S D S - ^.JJ 7 ^ y ;U7 ^ h'^f^m^mz. «fc o 
. T4 2, 0 0 0-4 6, 0 0 0 b&tiitStlZ. 
[IV] ^^KOMit^ 



15 



25 
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iEtt^ftClitS^^ KfefiJc**«rL-T5 / Bt^ x tvWS .fc L - 7 

sums. #u7^d^75 K^vfe, ^v^—r^m, T^^m^/^m^(D<^ 

-X?K^^fe?r^v>5w t^x*#, £ *g® 5 Kittle y -Sf—j* 
£#T, tfrtff, m»lHfttJR, -T^-^m^n-r 
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j-mtftsztiz ±-oT±&(D^7y- h*±f&mm&mm $tic. 

^EftS* (E D T A) 5 rV-t'lf t^®)Dt 5 15 ? ^ 
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52 s , Wx.i'£&GfrWft&m^Z>i&-&i*Rfcmi V v hfrm±9 1-5 0 0 gT-fe 
L-7^Sx7t;^ Ltd, gSt^T- K£fifc»*©£»4$*tetc*5V*T 
^^t>^T*f, #J;U2\ L-T5I ^K©^fM7f^, Jx5vl^t;*7vK n - 

I&^-tvI^ UT#£L< ltL-7^^7/Hi,L-77=>x^7 i ;K 

L — x/K L — T^^^ =¥^3l^-7vp n L— U^V^t^x 

/K L — T^^^^f^®? - a, 0 - ^/loc^yvK L — ifj\s$ 5 ^ - v - 

L-T*^^. ^y-»\ L-77^>, L-n^v^ L-y^^-n^ N 

L-^cij^ L-7xz/v77-y, L-hy^s^T^s l— ty> % l- 

ffi^t*fc5L-7 5 / ^/wfe J; tfL-T ImM 

0M, $?£L< 140. 0 5M~2MT*fc5i\ L-T ^ y &ai*7vWw2t L 
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K^e£gtt3-7 *?£L<te5~5 0°CT&t>, S^ P HlipH2~l 

2»*L<ttpH3 — 11 T'fcSc ^<LT2~4 8 ^KSSKlS:^? £ <t (C 

■5i©T1j:^l/\ fc*3 % HJS^J ft 5 L - T 7 - > , L-T9=/u-L-^> 

-Y-£/B^52f8: (#7^ : GLlM^^tgu InertsiL ODS- 
2, *ggf?£ : V ^m*mm (pH2. 2, 5. OmM $l/*jVi£lsm 
-ThV VJ*mWL/**;-sls= 100/15, gf: l. OmL/min, ttij 
2 1 0 nm) tCj; «9^To7b 0 

L-77-^-L-^ 5 y4^t5EDTA©®DM 

iLti:^=-7 5 g , Bft&Ti^=. £ a 5 g % 'y * y »>a 1 

g, y^~^y[7^ 3 g % ^M-^y**/$J* 0. 5 g , Sp-Sr^.* 10 
g, ^7>h> 1 0 g Sr-g-tf mm ( P H 7 . 0) 5 0mL^5 0 0mLSP77 
73 I^L, 1 1 5°CT-1 5»ftILfc t rixfclRliarit*r^tf«B*35i(F%(* 
^20g/L, pH7. 0) CT3 0°C, ,2 4 BfrM#* !7* 
(Pseudomonas putida) FERM BP-8101 1 S^^^S L, 3 0 *C, 1 

2 0W^\ "C1.7B*ffl«i: 5«F*SrfTofe. *S*m®#£it'i>#|§t U Si 

LT1 0 0 g/Li:45J:5l:i 0 OmM 1M* (pH9. 0) 

KTSKSBLfc. *#rB»ttlmLS: % EDTAl^iP, U < ttE D T A 2 0 m 
M&<gfy s L-77 = yxf/H77;H®i£2 0 OmM, S.I^L-^^^V 
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4 0 0mM«r^trl0 0fflM»»KaijK (pH9. 0) lmL (Sfgf) {z 

: °**' EDTA**&IETtt4. 9mM, EDTAMtlilO. i mM 
© L - 7 7 — L - ^/l^ ^ L-7h„ 

(pH9. 0) lmL «rS|T»« 1 m L (C«D Lfc*»] (Bfr&Sttn E) , 

**ftV\ EDTA»Dfc5l>tt2 OmMEDTAmtS 1 O.Om.M** 
(pH9. 0) lmL^i«MUc^# (SJOJS^OE) "C 
tt, V U-77 L - tffi,* * >-<D2Ll£i* JL fe jh,fc**o fc. 

I^l^f(«lt->^ K ^ (Pseudomonas putida) 

FERM BP-8101 *®«*Kma** (lOOg/L) lmL*, E D T A 2 0 m 
MkT&<DL-77-^=.xT/l'&&t1&2 0 OmM, RTfiL-S»fi >> 40 0 
mM«r«trlOOmM*!>ttlitt (pH9. 0) 1 mLfc**L«x*an U £ 
S^2mL,Jr Lfc*, 3 0 °CKT 1 B*WKjfc&:fe i fcofc. L -7y 

^/^^x/^^i L * ^zmw v^m&\a*, u.9mM, 

4mM, L-T7 = >-tert-^^zc^-^/u^^i: L-^Vu^ ^ >£SJfL/:: 
(^8609 3) If 

HJS#Jl tra*«Cl«|«!L3t v-^- FERM B P-8101 ;&<D®#: 

mmWMMW (1 0 0 g/L) 1 mLSr, EDTA2 0mMH-77 = y^^ 
«7Vl4ft»4£2 0 OrnM, XVL-W ^ Vfc 5 VMi L -T*^ 4 0 
25 OmMSr^tfl OOmM* (pH 9. 0) 1 m L fc*ft«L*Jn U 

£ft£2mL<b Lfc^ : 3 0 < CCTl«Mofc o 1.-7=7- 
^^«^/W«|»tttL-^u^5^fc**Lfc»fr»Ctt % 12. 7 mM© 



15 



20 
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^ 0 7=¥^§rS*L/c^^{l, 4. 8 mMOL-77-/V-L-77/N7^^ 

^-^y^ igjy| 2 *y^ 3g,»|rW^ 0.5g, 
m&^** 10g,^^ 10g«t**(pH7. 0). 5 0mL^5 
00mL$P77^ = l:^U 115tT15^ftlLfcto^>fc t -ft 
C1L4 3 C^ = -^ 5g, ifx^ 10g % -i^h> i 0g> NaC 

i 5 g ^tf^mm^m (m^ 2 g /u p h?. o) ct3ou 2 4B#r^ 

ig* LTc^c 1 iZyjk-rmm^: 1 S&^SHi U 3 0 °C > 12 0 T- 1 7 B# 

WSt vt$m*ft^tz 0 U SIfti: Ul OOg/LC/j; 

5«fc 5 1 OmMOEDTA^tfO. 1M*7W$ (p-H9. Q)^T5g 

0 g/Lt45 i 5l:i OmMOEDTASrf tf 0. 1M*7W$ (pH9. 

0) fc-C!B»Lfc. wtie>O»^«bO»fl:»»«0. ImLIC, EDTAlOm 
M > L-77-»^x77«S2 0 0mM, ML-W^400 
mMlr^tf 1 0 0 mM* !> ( p H 9 . 0) 0. 1 mL^^ilfWOL, 

^*£0- 2mL£Ufc3L 2 5 ^tCT 2 B*WKJCSSr33i fcofc. :O^^L 
-77^-L-W$y (Ala-Gin) O^j&fi: (mM) £fg 1 tc^i". 
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£1 





Ala-Gin 
(mM) 


Bacillus sub til is 


1. 1 


ATCC 6633 




Corynebacterium glutamicum 


7.2 


ATCC 13286 




Psudomonas put i da 


14.8 


FERM BP-8101 





BP-8101 (i o 0 g/L) lmLl, E D T A 10 mM, L-T^ = 

^^A^*7vM£S£m 2 0 0iaM, L-^ 0 OmM^tf 1 0 0 

mM*!?|MII« (pH9. 0) lmL(C^^^ D U, ^ilr2mLitfc 

^b7t c L-77^-L-W $ ^(Ala-Gin) >>^-_ ^ 

FERM BP-8101 t*©#£"tett 4 0 ■CfcUS^T** ffitHtfra* Lfc c 



^2 





Ala-Gin (mM) 


2 0°C 


3 0°C 


4 0t 


Pseudomonas putida FERM BP-8101 


8.2 


16.9 


20.8 



(Xttfl6) ^/^^A (Corynebacterium 

glutamicum) ATCC 13286 b (D^J- K£jMt*4>flf£! t ^M^m^ J: 5 L - 

i>?^5g, L-79 = >7 5"KttWt 5 g £Hrtfig*!j5 0 OmU 5 L«P 
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t~2 ommtm^tz=>v*s<*T}) $m tr,v?*t>^ A tcc 13286 ttvmmm 

£5%(V/V) (C^OctpfCfilSL, 3 or, 1 2 0SI/^T2 0B#^t§#Lfc o 

4°C{CT^To/c e Ift5r5 0mM»!) V -^WmWL (pH7. 0) ictiS^t. 
0. lnm«©*?^br-Xtrtt,^TiBl 0^n«Mi^ o t. #7*fc- 
-X£*fttfc#*$ra«U 2 0, OOOXg, 3 0^<O3|iL^«lCT«^*fr 

tfsri&^u mmmmmm^mc 11:200, oo-ox g% e o^ii^ 

^taEKT^=^ASr6 OS&fSftfcfcSJ; pK^DU 2 0, 0 0 0 X g> 3 
0^©3t^«tCJ:oTtt:*S:igj|JlLfc 0 »fctbfcitJR^*fl!> 5 OmM«K* 
V*J»mmm (pH7. 0) fc&tfU 5 0mMM*y-)AM (pH7. 
0) tC*fLT3#f Ut. :<DM^50mM»!/^»(pH7. 0) 
T*^fe5pW<bL-/c Q-Sepharose HP;&9-MCffcU 0-1. OM4fcfc-*-M!7A 
^tfSOmMM^^Aift (pH7. 0) ©E^ft&^£^IET*g^£ 
SttlS-frfc. SttiiJ^Sr**, 5 0mMiS«y^ai|« (pH7. 0) 
&WfcLfc Superdex2 0 Opg fc#U ra»««-e»*^»ttj 

0. summT^^^t j*&^tt2 omMm&t* v $j*mmm (pH7 . 

0) l:^LTllr^fft\ 0. 5M«KT>*e=^A*^tf2 OmM» U r> 
•Attffftt (pH7. 0) Wfc¥«{bLfc Phenyl -SepharoseHP fcffcLfc. 0. 

5-OM M7^=7A^tf2 OmMi^y ^AflMfflff (pH7. 0) © 
B0itt*«*4DET**tr»ffl**fc. ?§H£M#fr*«> % 5 0mMf»*y*A 
SfffjK (pH7. 0) fcfcfLTSWU :^5 0mM»!)9AW ( p 
H7. 0) -e^ftanSYbUfclloiioQ^^AteWU 0-1. OMttftthy^' 
Sr^-tf 5 0 mMM* y 17 A;£t|tr?£ ( p H 7 . o ) . ©ffl36ftfc«g4glET?I*p9f £ 

JtStfctt 9 . 84 1 Unit/mgT*. C tL ©J|iMaifI£i§ DT^^ 
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-«^K»«**ojkStti4tt2 4 6«tc±#ufc. *fc, *mmmmm&(Dft 

?l*SDS#y7^y^75 Ktft*»fc«lft»*, ^14 2, 0 0 0- 
«0^«^T^ii>P^To7t o HJ^Ka«tt(pH9."0) 2 0 0/znoK L-T 

7 = ^^ K5 o /tool *5J:ViBa*o»*«Srini^ % itasimi t^eoip 
fc«*-U 3 ori:T6 o#MKJfc$-&fcfL y^»7k*SE (pH2. 1) ^4 

^©»3H#*SrEDTA. L-7 7->^f/^^T;«^ RVL-^/u 
OfcSV^iL-T*^?^) «r£tr* (pH9. 0) »^Dx., 

^i mU c^5^(^A (**««i:LT, H*»!lPttt79 = y7 5 K 
^«FStti LT 2Unit % EDTAlOmM; L -75 =->^ ^A-^: * 7vVi£g&& 
1 0 0mM,L-W ^2 0 0mM(fe-5VNfiL-T^^°7=¥^2 0 OmM), 

*?mmmmi oomM) u -3 o°c{zx 4mm^Jt^^tc(m. mm<o unit $c 

«L-77 = >7:^x^^iL-W 5 ^t,OL-77=;V-L-^ 
^5^^ricj&ttT?tt*< % »L-77-^75 K#a?SttT'jj*Lfc) 0 :©t 
H-77^-L-^^«ili5 0. 2mM, L~77^U-L- 
T^^ o 5^>C0^4{j:4 9. 8mMffeofc 0 
(*tt0!l7) =» JJ*/<*^y PA ifsl'&^.iJj* ATCC 13286 tt^bO^T'f - 

^T, =y^^r!)^A ^Ol^ ^ # A ATCC 13286 H)^<D^<y^ K£j£IP 
3fc3t&-?-©$i|St£ Escherichia coli (£. coli) X'CD^^iZ^^X^^ho Stfi 
-^Oipigi, ^m<t^, £ coiiJM109 ?r^5±{C^V\ -<^* — tt P UC18 fcJB^fc. 
1. *f 7 5 y KE?iJlcSo*^fc p C R ^7^^—(Oifm 
MMM 1 -C#/c= y^^^y i7VP^ 5^7^ ATCC1 3286 ^S^O-^^ 

K4^©N^7; y Mm?*} (iE?miE?iJ## 1 ) IE?iJ3tiajiJ# 
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= W§*AATCC 1 3 2 8 6tKM2Gl 

tttt (0. 5g/dl **JJiro-, K l 0 g / d 1 *«ac*;* % 2 . 0 
g/dl -^h^ 0. 5g/d] NaCl, 2g/dl pH7. 
0) ±T'3 0t, 24 W«liH7kr>aLt :^50 ml© 
CM 2 G 1 ytt*J*ifi*K9&A/£5 0 0 ml O^P77^ = i:ie^i 
U 3 0°C, 1 eB^M^ttl-aaftjjfflLfc. 

3. £> DNA 

#M5 Om 1 &mfo&mmfE (12, 0 0 Orpin, 4*C, 1 5^) CttU 
Lfc c ^©M#£- 1 0m 1 02 OmM EDTA^tf5 0 mM h y 
« (pHS. 0) K«g»U a^Btift^j: OBIfrSrEIJRU^. Wi* 
Ml.0mlO20mM EDTA^tf 5 OmMhD ^tg|[f ( pH 8. 0) 
KMSLfc. ZbiZ, £ 0. 5mlW2 0mg/miy)/^i 

lml^lO%SDS (K7^«tfy^) gt^Dtfcf, 5 5 °C 
t'2 0»^a^hLfc o -^^^r^- h LfcM^C, 1 mM ED 
TAfc^tfl 0 mM h V xmMStmmm (pH 8. 0) Xim\,t^ ^ J —jV^ 

-^SrAD^T, DNA^S^^ EiRLfco «UcDNA^2 0mM EDT 
A^tf50mMhy7Mi«(pH 8. 0) 0. SmlKSgUfcl 5 
(i l©10mg/ml RNase, 5 m 1 © 1 0 m g /m 1 ProteinaseK ^flO^T, 
5 5'CT2B*IHI©5$^. SJ««, :«|^t01mM EDTA^tfl 
OmM h y *3M&»ftff (pH 8. 0) T-ISfPbfc^^y-^Tl^^^NV^fT 

tltz^m^, fet&&0. 4Mb &5«fc 5l:3MSKt h y 7Agf (pH 5. 
2) SrAfl^. % $ 6,fc 2M©x^7-;^Jotfc„ 4oT4 CfcD NA£ 

IsMfcU 7 0%x^y-;u T ^ Lfc ^ lml©lmM EDTASr 
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«ri omMh v x&wt&mm (ph 8.-0) ^mm^ittco 

/T) Bn *f|L 

NA#*-©J*« • if«fcfi, TaKaRa LA PCR in vitro Cloning Kit (IM^M) 

^PCRSlCJo^T, Zfy 4 -v-i (i s t PC R X iEJiJ^iE3?'J##2)i: 2 (2nd PCR, 
EW*EW*3)*^?^-*Lfc»*fc % EcoR I *t y hiojBTfto. 

>-'m- ^ y *V if- > s > o fc c 

^-^45DNA«m5 OngA 1 tilt, :o D NA*»l 6 
15 u 1 & DIG High Prime (Boehringer Mannheim) fcftjg LT\ /W£l£ 

^T«**»bfc*Kl, ^n^^^ (Boehringer Mannheim, Nylon 
membranes positively charged) C/ByT^/Lt, WTJtfeluffioTtf 
^N-r^y *V-tf-5/.>*f¥ofc. ✓W^J) >«>f4 DIG Easy Hyb 

(Boehringer Mannheim) *mi^Xft\,\ 5 0°C, 3 0^W^yy^f^ 

a DIG Nucleotide Detection Kit (Boehringer Mannheim) £ 

Bgl II ©SJ«r4fetC*5^Ttt»#S) 7 k b K#&ffi$jh,fc e 
-^>7k b0^©®f>fSr|EjI|KLTpUC18 (CS^U £ coii JM109 |:t7>C ^7 
y- (12 0*) Srf^«Ufc 0 raClifot^z-MT'D^t'-^ 
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^trffofc. "^-tr^n^^l^ (Boehringer Mannheim 
Nylon membranes for colony and plaque hybridization) teUE* U T/U* y £ 

V^Tfirofc. 7 -fy^^* buffer ^(CftU 4 2t, 3 0»W^y),^ 

^yHVf-> 3 y^ ot ssc buffer -^g^^ DIG Nucleotide 
Detection Kit Sr^TaKt^-f n-V 1 *fc£il& L7c 0 

6. 3y*^fJl!>A ATCC13286 H *-W K£ft**ft 

a&Lfc^jris*****.^;^* K * Molecular Qoning> 2nd 
edition, Cold Spring Harbor press (1989) »ClB*$*l5*«fefc«oT"J*i U r 

o-^t^-r ^xufcifitf u*. K£j&**o so 

mm<D N =• y BtftB^&^tr * Jf £ = ~ Ki"5 y ^ v ^ 

7 ^ (0RF) *«U ^^^■Mf* r =i^Ki-«afi^«A-c* > sr t 
SrttB Lfc c K^»*atfi^±»OMEWtEWmw#H|.4 tea* L 

fc. *feJx*:C«PttWPO^ B tr*^yy ^ A (PropionibacteriunO 

/uy>^ ;^^ f (proline iminopeptidase) fcttfi^s 

T'kS (^T, **«ffl|fc*j^TBH:), 

aaA £ £ coi/ TJSSJSiarSfc*^ pUC i8 CD lac -OT^te aaA 

SritttLfcT^S K pUCAAH &mm Lfc. . a V T V * A 

ATCC13286 «A#DNAt«ffli U « 3 fcW*y =f* * K|r^^ T 
-itTPCRIUWlLfe|f^5 ac I, 5-ITftiU pUClSOJtel, 
I flWfci?^ ^— >a ^Lfc^, £ coij - JM109 fc»WE*Lfc. T >bT 

5^5 K pUCAAH t L 7c 0 
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5' W 


GGCGAGCTCGGGCAGTGGTGGGGGTGGTGT 






Sac I 


is^us-a- 6 


3' W 


CGGGGGCCCTCAGCGTACCTCTCGGCCGTG 






5/Z73 I 


IE?U#-§- 7 



pUCAAH -Sr^o £ coii -eo^^f- K£j5fc»3&<&3S5y&«*R&«:£ 0 . 1 m g / 
blT^f^y^Sr^tfLBJfffJttT, 3 7t, 16^, *>-KiMLfc 0 LBig 
ifi5" Om 1 &!f !9&A/7c5 0Oml£P77^^l:, COfu^if^ l m 1 

pfc^y^a tVH-^-)3-D-^^^ h t°^/^K (IPTG) SrfifeUlU ££>l£3 

II, ?fe$£3r?TV\ 10mliD20mM JJ >®?8tifJ0E (pH 
8. 0) (CiSt, 1 8 0W, 3 0^fl, je*«tt*Ufc. »««rEll|RU 1 2. 
0 0 0 g x i 0#©3*fr#K»f1sfcfTV\ *<0±»&fc»IJteJfcttlift£: L/c„ 

mmm s ) -<-?^ Y±ws»mfe&m%. 

1. sy^^jy^ ^Ou* 5 ^7 A ATCC13286 dftlMEO&tt 

77 K±j£**J&tt*>aije$rfTofc 0 K^»*SttO»|JEf4 % 1 0 0m 

M L-77->^ f/L'X ^ ^ yb&^lg % 1 5 OmM L-^/V**:^ 100 
mM *!)Wi(pH9. 0), 1 OmM EDTA&^tfgMfjgM&^tfS 

rt?««r 3ot:T 60 v^zl-s- h 4ft*ony» (phi. s) 

M-fZ> riia ^Si^^^ih^itfCe HPLC tC-CL-T^-zl— L-f/Ufi * >4 
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^m^m^^ti hplc <Dgkmz£iT(om <o D 

jjyM, : Inertsil 0DS-2 

: (V ^W7kW&. (pH 2.1)) ,2. 5raM sodium-l-octanesulfonate/ 
methanol=10/l 
#7A*g.g : 40*C 
jjfc^l : 1. 0ml/# 
Itfctj : UV 2l0nm 

^(Dfafk. pUC18AAH ^AL7t^^^ N 0. 5 4U/mgCL-77-^f^ 

IT P UC18 (DfrZmXlstcm&Kte, tlt£fr-?tz 0 
2 . His-Tag b*±J&mmmte*<D £. coli -Q<0&&. 

aah^E. coli fc#lC.pUC18 CD lac 7°u^c— ^— (Z>T^^ His-Tag 
£ LT^^f K£fi£iN(e£:3§m$-£5 7 P 7* 5 F pQEAAH &«!SLfc.= 
y^<^^y^A -jr/UfSUJ* ATCC13286»^£,#:DNA£fi|^t U ^4 

StoltMU pQE-30 (Qiagen*±) <D Sacl, Soa 1 VQWrto k 7 J ? —> a is I, 
fcm, £ coij JM109 ICj&JttetfeL*:. 7y^>!i ^ffiitftcf^b, @6tJO^* 
K£*fo7t*fc£iiiiRU fllft Lfc»3L:/5* S K pQEAAH k-&4> U7t„ ■ 



*4 His-Tag K£fi»lfi$g§l-<:?* — flMBKlJB^fc:^?^ — 







5' fig 


GGC GAG CTC ATG ACT AAA ACA CTT GGT TCC 

sac i mm 




3' fiy 


CGG GGG CCC TCA GCG TAC CTC TCG GCC GTG 
Sma I 


F#7 
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m 8 1 mm^mx-m^m^: i^tztzz, 5 . 2 s u/'m § (o^-?**- Y>±$mm 

3. His-TagmM^O|lM 

pQEAAH ^r^o £ co7/JM109 (DigmW. 1 5 0ml^b, _kfB£>;£fe-C^#:5&?£ 
Lv His Trap kit (Amersham Pharmacia Biotech t±l!i) £^V\ -^(D^ft^n 
h 3-yH:foT His-TagL— 77 = V7 5; h*0 7- t' «r^S^ bfc 0 

SDS-PAGE _hT*¥— KSr^i - ^ 1"** # 2 4 m g £ *b7t 6 -r<7D5|#Mg|Pit<7} 
L-77^^ ^vUx * 7" ^i£@£i&7> ^)£DL-77-^-L- ^'A- ^ 5 V#e£(7} 
tb?§ttfil4 8. 3U/mg-efo>9, L-77-y^ f ^x7t/«SC^L 
T5 0. 7%T*foo7t„ 

4. His-Tag^^^^V>7tS^#^ttC0^fd- 

Ltz^f- b*£.timmiz. i5L-77 =vU- L - 5: ^^cr>^^ 
K^fifc^o^T His-Tag fflfSg^Srffi ^T;&fJ£fro7to 

(1) 1-77-^^77/^1^1-7^^?)©^ K^fife 
^J&^/&{^ lOOmM L-77 = >^f/^77/UttS, 15 0mMft 
K7^;t, lOOmM t-s^mmwm (pH9. 0), 1 OmM EDTAfci 
T>'^^ (0. 0 5U/ml) ^"^tPS:^^ 2 5 0 CT'3^-Y^=^*-<— h 
U ^fifeLTt^T*^ K^HPLCT'^*U7b 0 ^<D&^ L-7;;ii:LtL-7 
*^7=3f^£^fc^-£(C:te. 2 2. 3 4mM©L-77^v-L-77A , 7=? 
>\ v^Sr/BWc^-^lCte, 5. 6 6mM©L-77-;l'-^!/^ L- 

1 

77 = ^&l^ti^l;ii, 10. 6 3mMCL-77= /U-L-77-^ L 
-d ^ >>>^^V^7t^'8-{-^. 13. 7 3mM©L-7 7^-L-n^->y N . 
L — ^ ^r*-— ^^vrfc^-^te, 4 8. 8 0mMOL-77=/V-L->f^ 
— L-^d y >^r^^7t^^^(i N 1. 0 2mM©L-77-/V-L-yD 
y>\ L-y ^—JVT? — ^*m^^KLWs^WZ. 16. 13mM©L-77^ 
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-L-7x-^77-^ L- h V h 7 T :/£/BWc 15. 3 1m 

MOL-T7-/I h^h77^, L— fe V >^^^7C^r'^(C{t, 2 6. 14 

mM©L-77^-L-t y >\ L-^U^-=^Sr^V^7c^-^{Cfi, 2 4. Z 
3mM©L-77^-L-7Ut-^ L -fn *>>-£;JBl^7h^-£-{Cte 0 . 9 
5 6mMOL-77-A-L-foV^ L - !> i?^*m V >7b^(C{* N 7. 9 1 
mMOL-77^-L-y^ L - T^=¥= ^SrJB V^»-fr^tt, 2 4. 8 
7 mMOL-7 7^-L-7/^-^ L— t Vfc»-&(Ctt N 2 

3. 1 6mM©L-77- ;v-L- t xf-i?^&J:XFL — y/i'* S >&Sr/B^7c 
1. 1 lmM<DL-77^-L-W^t^fi£$nt. 
10 (2) to^?L-T 5: /M^^/^^xy^i: •L-?J\'* 5 y^bo^f K-g-jS 
L-7 7-^^^x7>r/W©7 5: /&^vi^;^/u£JBi^"CK)&£S: 
fro 7c D 

^S^tts 1 0 0mMi^7^y^f/Ux^7;K 1 5 OmM L — tf 
lOOmM *7Ki«i(pH9.0), 1 OmM EDTAfei^l (0. 

15 0 5 U/ml) ^^"tfg:^^^2 5 < C-C3P#|HH^ S *»'<— hU ^SSLfc-^ 
fK^HPLCT'Sitt. *:<D&^ L-75/t>f^7;VtLT7*!J 
i>-V7< =f ;V^l^=t jV%:Wi\^fc^^\Z.\-t.^ 5 2. 1 9mMO^y ->^-L- W 
L— ^>^^*^^&J3^fc4&£"twtt % 5. 9 4mM(DL-^!);V 
_ l — J^"9 5 L-^T y o-f i/^^^^^^^^^^V^Tc^-^fCKi, O. 5 

20 9mM©L— fyn^i/;l/-L-W5^ L - ^ =5-±~^* jXszz-^ 

ffiV^7b^(-tt> 4. 3 ImMroL-^ft-^-L-W^^ L-^^- 
/PT^-^^^yV^^^/^^^VNfc^^li, 3. 6 7mMOL-7x^77 
— ^-L-^VW^^V, l^-^V ^*^)Vz^^jVi£m\^1t%i%\Z.\lL^ 4 0. 4 
4 mMcDL-ir y yw— L - <f?\"5 5 >\ L— * U±=->* ^^^^T^ZRl^^tz 

25 Wr&Wt. 3. 8 5mMWL-^^;U-L-W$^ L — ? ^ 

^l^^/USrffiV^ 0 . 2 3mM©L-W^-^-L-^ 

^ ~ >\ L-f ni/V^ ^i^e^T^^fflt/^c^-JCil, 1. 24mM(DL-f 
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nvvU-L-^Vu* 5; L — TyU^r— f /UxAT/b^^t>fci^!lfi, 6 . 
5 2mM©L-7/l/^-L-^^ * L-77/-?7^8-o-^f /H 
*7VV2rfflV' k fcifrg*l;iM: 8 . 2 2aM©L — T-X^l^vl — a -L — jTVl^ 5: > 

( 3 ) ycyw^y ^^^^-if (pepD^ttoSiJ^ 

M (M; 5 0mM *W«S(pH9. 0), 5 mM EDTA, 1 
mM 7 , nyy2-t7 1 fyl'7 5 K (proline-pNA)) £J3^T, 3 0°CT*^?r 
•fTo/c e t7f/l/7 5 K<£>jggf^^£4 0 5 nm^P^7t^(Oii^:-eMI^ ( £ = 
9.83) 0 l#Wfc 1 /zmol (D-i-y^jVT^ 1 U t L7c c 

WiC^nyw^^f^fgttlt 5. 8 3xl0 3 U/mgT* 

(Hife#j9) v-^l— K^-^-^. ^^10012633 tfcl/n U W * y^^^r^ 
-^(pepI)jHs^-CD^ti: £. coiiX'O^m 

1 . ^nyw 5 y-<^^— if (pepDit^^^^^t 

7 2) 3 . t mm(Dj5&T~>=-— K^E-^-^ • 7*?-** ATCC12633 <£>*£^M# ( 5 

— ;5\Genbank \Z<&m £;ft,T^3 K^^^ • ATCC12633 ^CQ^°a y 

W ? y-^^y— if^mSlB^iJ (AF032970) l;:S-3^T"£j&D N A;*" y 
- (IE?'J#-§- 1 0 : GGC GGA TCC GGT GCT CAA AGC GCA A, *3«tl^ % lS?U#-§- 11: 
GGC GGA TC AGG TCG CCG CGT TCT TC) £ f^Sf L s *L £> & 7 =7 A ^ - 1 L T TaKaRa 
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~y=L — F*r1-* - ATCC12633 * ]) >4 ^ S ^~?*r#— ifitfe^ 

(pepl) (D±^m<Dt^\^, Z<DU&mX%;7u-7*t LT^^T,*f % MM 

5 ^^^m.XhoI ^i^Wc&V^Tte,^. 8 k b c^&SlOO- K^^tB $ tt/c 0 
:©2. 8kb^gi|i6CDifrJt^lI]lCl LT pUCl8 (D Sal I cHM4t3:3l$e; coli JM109 
l:T7^^7 y- (lOOt) iH^M Lt-l. m£^Jtra«0*feCT=n=-yN 

3. K^i-* • ^^ATcc^esstfc^n y ^-r 5 y^f-^— ifit-e^- 

io c^glE^'J 

31& LTt^Kfe^fls^^^i- ^ ^ 5: K«r Molecular Cloning, 2nd 
edition, Cold Spring Harbor press (1989) lw|5«fe^H5^fe^^oTllM ^ 

o^^^f ^ = - KtS^-7*y li-T-f U-A (OR F) 3$S#:£U 

15 ^<Dm.fc*±&*W&^^k*-mm\^t^ :7°uy w^y-^^-ifitte^ 

fc*5, #bn7toRF(m^^= y^Ji^®*5fe<^7°D y w ^ y^^^— 

if £ &S5E?"J 4 6 . 3%£>?@IDt£, K*"^^ • T/l^y — 9" PA01 O/n V 

W^y ^-7*5-?— if i:82. 4 %<7>fg|lf]te£:^ Lfc„ 
20 4. ^oi)W;7 ^Zf^f— if ite-^O £. coij T*(D^m 

y W 5 J if (pepl) ite^^f. cci/ T*3g3L£ ii: 5 fc^lc, 
P UC18 O lac Zfv^r— (OTm^ pepl &&*&mi& L7t^7 * 5 K pUCPPPEPI 

K (IH?iJ#-§- 9 ; GGC GGA TCC GGT GCT CAA AGC GCA A, IB?'J#-§- 11 ; CAC GCG 
25 CTG CAG CAA ACC CCT CAT) ^Z^V-f^— i: UTP CRUJ: 5 If*! VtzWrft £ "C*0; 
fU PUC18 tymmt 7 4 ff— ~>3 ^L/c^, £. coll JM109 tw7T^^mU7t 0 



25 
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M^7^^ KpUCPPPEPl t-ft&.L,tz e 

pUCPPPEPI £}$o £. conjfmm&ftZO. Img/ml7>f->!)y^tf 
LBJMUT, 3 7°C, 16BSIHK «>-K#*Lfc. LB»*5 0ml WiiA; 
fc'5 0 0migp777={:, :oH«*iti nl v,-KU 3 7ti:T*Jg 

^-^-D-^nt^/^K (iptg) £?^Du $e>ic3B*mje*^ 0 

*§^^T*&, il, Sfc7f3r?Tl/\ 10ml©20mM y^iiif|(pH8. 
0) fc»»U 18 0W, 3 0M tt*ft«*L3t p ««&BJRU 12, 0 
io o 0 g x i 0^o»iL^«afcflE«:tTW\ *o±ft**«Htt»mttJ: U7b„ ^©g 
pUCPPPEPI Sr3lALfc»^^7'D y is 4 $ y^y^^r^. (1 2 2 
xlO s U/mg) #«ffl**L, ^B-=^^LfcpfpiatfiW£ eoiiT*a 

(^Jfg0!ll 0) >;x — h**r-r* • ^^ATCC12633^(07°ci y W ^ 
15 iffCiS L-77 — /U— L — if JV$ * >-£^£ 

->^~ • ^^ATCC12633 fcL#*T3 0^-Bfe«H***U 

#7t c *»LfcSflcSr0. 1M*71W (pH9. 0). 1 0 mM EDTA 

^T<Dmmmi±mmm^j:vn^tz 0 mmmo. iM*i7»««tt(pH9. o) s 

10mM EDTA, 1 0 OmML-77-^^^r^I, Ml5 

#l^C5L-77^-L-^$^HPLCia^tLt. —fifflfc 
1 /zmo 1 ©L-77-^-L-^*y^D5g^iui L7c„ 
^H^lml feTtt) 0. 0 5 lU©L-77=^-L-^^> 



20 



3 
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/c e ^©i*, pUCPPPEPI &2*ALfc»&fc«:7. 8 8U/mgOL-77^ 
-L-^VU>? 5 ^^Mte^ffi $ * n --^^ bf . pepI jg^^ L - T ^ 
- /U _ L _ ^ >"frdSBE*oate?--C*>5 1 as$fe|& $ itfc. L - T 7 

(^1600 1 1) K^E-T"^. 7 B ^^FERMBP-8123^7 P o ]} v^f 5; y ^7°^- 

1. T-o y W ^^f^-f (p e p I 

* (pepI) fl*#©fc*«^ ^JfefliJ 1 tmm<Dj5&X~iy=L- K^t-^ 7°^^ FERM 
BP-8123 |£<S>i§§t®#: (5 0mlf|) DNA^*«Lt. 

mmm 9 -etitiLTc^- k^t-* • zf^y atcci2633^o pepi se^- 

7*y ^V-fe*— >3>^o7t 0 PstI (0#Wr4fete*i^Ttt, *U 6.5kb 

#C(C\C(73 6. 5 k b^ig4(D|ff>t^EitXLTpUC18(^/^tI^(CjI^L^. coij 
JM109 l:T7^/7y- (2 0 0**) SrflsjKLfc. *tt«tlBI*0*fe^-C=o 

2- ">^— K^E-T-7. "^f-f FERM BP-8123 ft^7°n y W 5: y -<7°^^— if if 

3B&L^JtlBiftfr*S«*i-57*9^5 K£ Molecular Cloning, 2nd edition, 
Cold Spring Harbor press (1989) fC|5ic$ JftS^rfefcltfcoTfSS! U 7°o— ^ 
^-f -f V *V X Ufcaff^OiftSgB^JS:^ Lit. 3 2 37^ii(J^5^ 

^jr«r=- Ki-Sah- /yy-T^y^u^ (or f) ##£eu z&mfe 



0 
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y ATCC12633^0^n y w ^ y ijttEJJT 8 3%, 7^ 
y i^iE^iJ-e 8 5 %<D$Sl^t£&jj* L^: e 

pepl if-g^Sr £ coJj -C$83££i*:5;fc*i>tC x pUC18 O lac T'n-^— ^— oTSE 
Kpepiat^?-&aI£Lfc:7 p 7.*$ KSrflMSUfc. ^feftDNA^ilt U 

12,13 {C^-f^- y sfj* u^-^ K 1 2 ; CCC GAA TTC TTA CGG 

AGC GCG CAA TG S E3W# 1 3 ; CGG GGA TCC CTT CAT GCT TCT TCA GG) £r^y 

-f-^— 4: ttPCRct tJiiipib^^^T'^sL, P uci8 vommt 7^y-«^ 

8y ^t» £ coii JM109 »Cjgff|E$fcLfc. T>t°>>y >»tt«cC3if»d»b % g 
ft^^S K&#ofct*&»tRU **Ufc*ra:79*5 KpUCPGPEPI 

pUCPGPEPI £ co ii 7£K*5tfe#&IIJfe0!| 8 t l^*Kt^feT*MJ3£tefcB?£ 

trfMU T'o y W 5 ^W^gfttaSUfci :5Stt (3. 48x10* 
U/mg) J^ffi^ft, * u — ^^Lfcpepl fete*frE. coli t'Mtt r t i>m 

(mmmi2) ->^— K^E"7-J* ^^FEP^BP-S^S^O^ny^S;/-;;/ 
1 • K*-7-^^^-^FERMBP-8123 tflc^iS L-77=^-L~W ? 

->^l- K*^^^FERMBP-8123«Sr||J£«|l 0 £ ft*R(£&i| 
fflfc L7t 0 !SiJSlmlJ)fc») 0. 0 54U©L-77-/l'-L-W$^ 

pUCPGPEPI &#o£ coij ^fflE^^MAbffiftM^T, 
L-W5^giS:ii|tfc. pUCPGPEPI 

0.470U/rag 5 tti£ ft, y D __ ^ 
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L7C pepl SWL-77= - L - 5 ^^jS»3H©afi^ 5 w t 

*s?te$nfc.. 1-77-^-1-^;^$ ><Df HfStt 3 OmMffeot, 
(HJfefll 1 3) y<^-)V7s ■ 7 EK01 £fc©:/n y W ^ / ^^^.y— 

5 M&®5£ 0TtJ|R$*lTV^<?vV;* • =T^a9>-^EK01t!|cOftSi{»* (3. 9 
3xl0 5 U/mg) Sr^^T. HJS^J 1 0 tC5B^$*LTVN5^«fe-eL — T 7 
-/u-L-^^ ? ^fiWSttSrSlfcUfc. ^r^iffi*, 52. 0U/mg« 

10 <£:g^§FfIte 1 SmMTfeot. 

M*i)MS (pH9. 0) N 1 OmM EDTA, 1 0 OmM L-T^=> 
^^-Aoi^A'&SfcH^ 15 OmM L-^'A^ ^ ^, doit^l mMR&$3!l£:& 
15 5S^«Ct 3 0tCT3 0#W#*RJfc*:fTi'\ L -T 7 =A— L - ^Vv* 
S U7t 0 ^^A-* = T=¥^7^* EK01, — b'^-i-* ZfT-f 

ATCC12633 ^, — K*"^^ FERM BP-8123 ^(COV^T^U NEM (N — 

fc, ImMOIAA ( 3 — KTir h T ^ K) SJOtioT, Stt^fe^^^^ 
20 LfCo — 35 > ImMCOPMSF (7s=;Mf-/^^7t-/W7D Jj K) ^SD^ 
fcttflHt^Wtttt^ofc. = y T V VJ* ^ *> ATCC13286 IfclC 

1 

(E?ll*7J)-f^f) 
25 IE3?iJ#-§-l : = y 7 V W 5 * AS^O^f KM|(DN5p 
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5 j msm 

IEJ'J#-S§-6 : -f^si-* — 
Wm^l : Zf=7 4-T — 
IS?"J#-^8 : ^-Y^- 
EJUS* 9 : ^^-f -7 — 
10 EJiJ#-§-l 0 : 

E3?>J#* 1 1 : — 
E?B#*1 2 : 3/7^-7— 
3 : -f^^-* — 

ISJ'J#^-1 4 : ^^ATCC12633 S*©^^ K^Qa 

15 — K*>— 

E*l#* 1 5 : ATCC12633 K^UNR®7 

E?!l#*l 6 ->3.- K^E-^-* ^^FERMBP-8123 K£j&»*fiD 
20 E?U##1 7 : ^^FERMBP-8123 7^ K£/3»*© 

75 y &e?>j 

I 

25 (CA^pTfg^L-T 5 yix7T/UiL-7^yt^^tWf K^Matt- 
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ft 3fc (D wL H 

i.. tie (a) xtzit (b) ci^-fy >>°yg: 0 

(B) iS^tDiE?iJ#^-5^f2SOT5:y^iH^J^ioVNT, 1 5£ L < fiitflKTDT 
K J m<DW&. JfA, #^D S Xteogfe^ipT ^ y SelEJiJ^b^ 9 x ;d>o, 

2. TIE (C) £7c:te (D) IZTjk-ffl/s*?^ 

(d) ie?'J3*<oie?ij#-§- 1 5 ivifeifecQT ^ y ^iE?y^:fc^-c, i m l < teifc-fio 

3. TIE (E) £7ctt (F) Cl^-T^V^y Jt e 

(F) iEjimoi£^ij#^-i 7 ^iEgi(DT5: y^s^^J^cfev^T. imv<iz®;m<D 

7;7^©f^ ^ N ttTJO, Xte&GL&<atsT $ y^iH^ij^b^*), ^ 

o N L-7;7 Ifc^c. ^ ^/u- £ l — T ^ S Witt* h ^^7*3- KI:4$t5iStt^t 

J 

4. TIE (a) ~£tzl* (b) C/^tDNA. 

(a) m?m<Dm$m-fir 4 ^fE^<7}i£g#-^5 7- 1 2 9 5^S1H^IJ^^^5 
DNA 

(b) iE?imoi£?iJ#-*§-4 C|E^i££#-§- 5 7- 1 2 9 5 <Oi£gIE?iJ ^ b & 5 
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DNAi:^ bl) F^^#TTvW7' ]} ^XU *»o, 

— KT6DNA 

5 5. TIE (c) £fcfi (d) II^fDNA. 

( c ) E?!l*0>Ey!l#*l 4 f£ffiifc<7}:£g#-5§-4 8 6-1 4 9 6 OJSSE^'J*^ 
* -5 D N A 

( d ) E?'J*^>E?iJ#-g- 1 4 lCfB«fc<P4£2£#-J§-4 8 6-1 4 9 6 04fcSE?iJA»fe 

= — KtSDNA 

6. TIE (e) 3=7ctt (f) iC^tDNA. 

( e ) Un^(D&m-%- 1 6 (CfBifc 311-1279 ©SSE?"J/{i^ 

15 /i5DNA 

( f ) e?!I*0>e?!1#-s- i 6 \z.^m.(om.mm^ 311-1279 ^^se?w^ 

^5DNA^h]Jy^x>h ^§^7^^ 7' y X t, ^o, L-757 
Sr = -Kt5DNA 

20 

7. buIS^ bV h/Jt*#3ftS % lXSSCSVO. l%SDStC*Big-f 
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ii. ff^cDt5fflB9ii{cfegs£o^^^«^^i-5> l-7?;^x7 

/K L — y >x^r;K l— y n>f v'i/a^-TVK L — > ^^.x-t^K 
L-^VW^ 5: yx^T/V, L— -»;c;X7vK L -T^^r — >zc^^/u v L 
>x7f^, L-7^^7=¥yx7>T/K L - y v^ji^tvK L-7^v^ 

13. BufEL-T^y^S, L-W^>, L-T^xn°7^^ x ^yv^ 
L-77xy, L-n-f~>> % L >\ L-7°n!)y L-7ix yUT 
L-h!i7*h77y v L-tyy x L-^U^-— L-^n*»\ L 
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14. T'nyw^^f^- fe'Stt^^i-5fcA,^<K?r % L-7^yi 

15. fufE^n y^-Y^y^^>?'— if^^^^^vx^K^, 3 i)^ 

16. mm^vv^'f ^y^^y-ifmtei&m-tzf^^tmK = 

17. ItjfET ? y L-77 = ^T/K J^U 'y^=sL^^- jv^ 
-7x=;U7 7 = y^^f/K L -ir V ^^^yvK L — * u^zi j^ac*5vi, % 
-77/N7^>i-a-x77/K L-T^^5*=¥v&-/3-^;*7VK L — p 
^Wt- a, & - is* =5-j\,^?,y-jv^ "L — tfjVf 5; >- - y - ^^x^^^-5S$«t 

18. ful2L-T5^^^ x L — JV $ 5 V, L-7^7^y, .^i)^ 
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L-T^->\ L-D/f ->y v L-^^^^> N L-7*Dy^ L-7^=,UT 

% y |x * x A- t T % J Wt t * £> v^^lf- K £ 5 IB A i" <&# 

2 0. SufET ^ j Wt^-aT/istf* l-T^^^^^tvK ^y S^^^tVk 
L-'<y >*;*^vK L-^fyn^v/yi^T/K L - ^ L 

L — if % >-zc^.-x,i^ L — L-T^=¥— ^ai^^^K L 
-T^/°^=¥v^- a -^^^/l-, L-T^^^gf-fl-^i^TvK L — n -> 
>^*tvK L - T^^^^r^x^ryK L - y v^ol^tvk L-T*^7 3 s 

2 1. UtrtBL-T^ /&ds x L-^Ol^S:^ L-T^/^v=¥^, ^'y->^ s 

L-D^i^^ % L >\ L-^ny^ L-7i^7 ■ 
L-fy7°h77>, L-iry>\ L-*U:*-=> % L-^dv-V, L 

J:«?ai«tL5 1?l*7ttt2awji-efe5ri:^»ti-5 % il^eogSH^ i 9^ 
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SEQUENCE LISTING 
<110> Bfctf>£5tfc3^tt (Ajinomoto Co. , Inc. ) 

<i2o> s<zf^b*±mmmmm*. rgMmmtezw^y?- wwrnxm 

<130> PAMA-14174 

<150> JP Patent Application .2001-226568 
<151> 2001-07-26 

<150> JP Patent Application 2001-310547 
<151> 2001-10-05 

<160> 17 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 30 
<212> PRT 

<213> Corynebacterium glutaraicura 
<400> 1 

Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu jGlu He Thr Leu Thr Leu 
1 5 10 15 



Pro Leu Thr Glu Asp Val Ala Asp Glu Xaa Arg Xaa Glu Xaa 
20 25 30 
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<210> 2 

<211> 26 
<212> DNA 

<213> Artificial Sequence 

f k <220> 

<223> Description of Artificial Sequence: cassette PCR 
primerl 

<400> 2 

gghwsnytbc arytbgarga ratyac 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: cassette PCR 
primer2 

<400> 3 

carytbgarg aratyacbyt bacbytb 



<210> 4 
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<211> 1307 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (57). . (1295) 



<400> 4 

ggcgagctcg ggcagtggtg ggggtggtgt ccacccctgc gcgtaacctg ggaagc atg 59 



Met 
1 



act aaa aca ctt ggt tec ctt caa ctt gaa gaa att acc ttg acg etc 107 
Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu lie Thr Leu Thr Leu 
5 10 15 

cct ctg act gaa gat gtg gec gat gaa cgc acc att gat gtg ttc gca 155 
Pro Leu' Thr Glu Asp Val Ala Asp Glu Arg Thr He Asp Val Phe Ala 
20 25 30 

cgc att gec aca cgc gtc ggt ggg gaa gac ctt cca tat tta gta ttc 203 
Arg He Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe 
35 40 45 



ctg cag ggt ggg cct ggc aat gaa get cca cgt cca age ctt aat ccc 
Leu Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro 
50 55 60 65 



251 
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etc aac ccc aat tgg ttg ggc gtg gec ttg gag gaa tac cgc gtg gtc 299 

Leu Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val Val 
70 75 80 

atg ttg gat caa cgt ggc acc ggc cgt tec acc cca gtg ggt aat gat 347 
Met Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn Asp 
85 90 95 

att ttg gaa aaa ccc aca gca gaa gta gtg gag tac tta tec cac ctg . 395 
He Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His Leu 
100 105 110 

cgc gca gat ggc att gtg cga gat get gaa gec ctg cgt aag cat ttg 443 
Arg Ala Asp Gly He Val Arg Asp Ala Glu Ala Leu Arg Lys His Leu 
115 120 125 

ggt gtg aat cag tgg aac ctt tta ggc cag tec ttc gga ggt ttc acc 491 
Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr 
130 135 140 145 

acc ctg cat tac ttg tec egg cac gec gat tec ttg gac aac gtg ttt 539 
Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val Phe 
150 155 160 

att acc ggc ggt etc age get att gat cgc-'cca gca gaa gac gtg tat 587 
He Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu Asp Val Tyr 
165 170 175 



gee aac tgt tac aac cgc atg. cgc cga aac tct gag gaa ttc tac cgt 635 
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Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg 
180 185 190 

cgc ttc ccg caa tta egg gaa act ttc cga ggg ttg gtt aat cgt get 683 
Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg Ala 
195 200 205 

cgc gec ggg gag att gtg ctt ccc acc ggc gaa gtt gtg tea gaa acc 731 
Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val Ser Glu Thr . 
210 215 220 225 

agg ctg cga tec ctt ggt cac ttg ttg ggt age aat gac ggc tgg ttt 779 
Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp Phe 
230 235 240 

gat ctg tac aac ctg ctg gaa tta gat ccc acc tec aac get ttt gtc 827 
Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe Val 
245 250 255 

cat gac ctg gca gga ctt ttg cct ttc ggc aac cgc aac cca att tat 875 
His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro He Tyr 
260 265 270 

tac gtg etc cat gag tec tct tac gec gac ggt gtg gtg aca aat tgg 923 
Tyr Val Leu His Glu Ser Ser Tyr Ala Asp^Gly Val Val Thr Asn Trp 
275 280 285 

gca gca gag cgt gtg ctt cca gag gat ttc cgc gag gat cca aca ctg 971 
Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp Pro Thr Leu 
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290 295 300 305 

etc acc ggt gag cac gtg ttc cag gag tgg aca gac acc gtg ccg teg 1019 
Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr Val Pro Ser 
310 315 320 

etc aag ccg tgg aag gac gtt gee ctg gca ttg get cag cag gaa tgg 1067 
Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin Gin Glu Trp 
325 330 335 

ccc aag ctt tat gat gcg aag gca ttg gaa aac tea cag gee aag ggc 1115 
Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin Ala Lys Gly 
340 345 350 

get gca gca gtg tat ghc aat gac gtt ttc gtc cca gtg gat tac tct 1163 
Ala Ala Ala Val Tyr Xaa Asn Asp Val Phe Val Pro Val Asp Tyr Ser 
355 360 365 

ctg gaa acc gca caa cac ctg ccc ggt gtg cag ctg ttt ate acc age 1211 
Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe He Thr Ser 
370 375 380 385 

cag cat gaa cac aat gga ctt cgt gee age tea ggc gca gta ctg rag 1259 
Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala Val Leu Xaa 
390 395 •' 400 



cac ctt ttc gat ctg gee cac ggc cga gag gta cgc tgagggcccc eg 
His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
405 - 410 



1307 
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<210> 5 
<211> 413 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 5 

Met Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu He Thr Leu Thr 
15 io 15 

Leu Pro Leu Thr Glu Asp Val Ala Asp Glu Arg Thr He Asp Val Phe 
20 25 30 

Ala Arg He Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val 
35 40 45 

Phe Leu Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn 
50 55 60 

Pro Leu Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val 
65 70 75 80 

Val Met Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn 
85 90, 95 



Asp He Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His 
100 105 110 
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Leu Arg Ala Asp Gly He Val Arg Asp Ala Glu Ala Leu Arg Lys His 
115 120 125 

Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe 
130 135 140 

Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val 
145 150 155 160 

Phe He Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu Asp Val 
165 170 175 

Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr 
180 185 190 

Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg 
195 200 205 

Ala Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val Ser Glu 
210 215 220 

Thr Arg Leu -Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp 
225 230 235 240 

Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe 
245 250 255 . 



Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro He 
260 265 270 
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Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val Thr Asn 
275 280 285 

Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp Pro Thr 
290 295 300 

Leu Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr Val Pro 
305 310 315 320 . 

Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin Gin Glu 
325 330 335 

Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin Ala Lys 
340 345 350 

Gly Ala Ala Ala Val Tyr Xaa Asn Asp Val Phe Val Pro Val Asp Tyr 
355 360 365 

Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe He Thr 
370 375 380 

Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala Val Leu 
385 390 395 400 

J 

Xaa His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
405 410 
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<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

ggcgagctcg ggcagtggtg ggggtggtgt 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'primer 
<400> 7 

cgggggccct cagcgtacct ctcggccgtg 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ggcgagctca tgactaaaac acttggttcc 30 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

ggcggatccg gtgctcaaag cgcaa 25 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

J 

<223> Description of Artificial Sequence: primer. 



<400> 10 

ggcggatcag gtcgccgcgt tcttc 



25 
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<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

cacgcgctgc agcaaacccc teat 

<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccgaattct taeggagege gcaatg 

<210> 13 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

cggggatccc ttcatgcttc ttcagg 26 

<210> 14 
<211> 2078 
<212> DNA 

<213> Pseudoraonas putida 

<220> 
<221> CDS 

<222> (486). . (1496) 
<400> 14 

agatctggcg cccgtatcac ggcacccttc ggcgcgaact ggaccggttg cgcgagcagt 60 
ttggctatgc cctgttgtgg gatgcccact cgatccgctc gcacatcccg cacctgttcg 120 
atggcaagtt gccggacttc aacctgggta ccttcaatgg cgccagctgc gatccggtgc 180 
tggccgagcg gttgcagggc gtgtgcgccg aagcgacagg ttacagtcat gtgttgaatg 240 
gtcggttcaa aggcggacac atcacccggc actatggtga ccccgcgaag catatccatg 300 



WO 03/0 J 0307 



PCT/JP02/07635 



14/26 

cggtgcagct ggagttggcg caaagcacgt acatggagga aaccgagccg tttacctacc 360 

gggaagacct ggcgcaaccg acgcaggtgg ttctgaagca gcttttgcaa gcgctgctgg 420 

cttggggggc agaacgatac cagcgttgag tggaagaggc ggtgctcaaa gcgcaattca 480 

ggttt atg atg ccc aac ggc agt caa tat cct cac acg gag tgc gca atg 530 
Met Met Pro Asn Gly Ser Gin Tyr Pro His Thr Glu Cys Ala Met 
1 5 • 10 15 

cag acc etc tac ccg cag ate aaa ccc tac gec egg cac gat ctg gec 578 
Gin Thr Leu Tyr Pro Gin He Lys Pro Tyr Ala Arg His Asp Leu Ala - 
20 25 30 

gtg gaa gcg ccg cat gtg ctg tat gtc gat gaa age ggc teg ccg gaa 626 
Val Glu Ala Pro His Val Leu Tyr Val Asp Glu Ser Gly Ser Pro Glu 
35 40 45 

ggt ctg ccc gtg gta ttc ate cac ggt ggc ccg ggt get ggc tgc gac 674 
Gly Leu Pro Val Val Phe He His Gly Gly Pro Gly Ala Gly Cys Asp 
50 55 60 

gec cag age cgt tgc tac ttt gac ccc aac ctg tac cgc ate ate acc 722 
Ala Gin Ser Arg Cys Tyr Phe Asp Pro Asn Leu Tyr Arg He He Thr 
65 70 '•' 75 



ttc gac cag cgc ggc tgt ggc cgc tec acg ccc cat gee age ctg gag 
Phe Asp Gin Arg Gly Cys Gly Arg Ser Thr Pro His Ala Ser Leu Glu 
80 85 90 95 



770 
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aac aac aca acc tgg cac ctg gtc gag gac ctg gag cgc ate cgc gag 818 
Asn Asn Thr Thr Trp His Leu Val Glu Asp Leu Glu Arg lie Arg Glu 
100 105 HO 

cac ctg ggc ate gac aaa tgg gtg ctg ttc ggc ggc teg tgg ggt teg 866 
His Leu Gly He Asp Lys Trp Val Leu Phe Gly Gly Ser Trp Gly Ser 
115 120 125 

acc ctg gec ctg gee tac gec cag acc cac ccc gag cgt gtg cat ggg 914 
Thr Leu Ala Leu Ala Tyr Ala Gin Thr His Pro Glu Arg Val His Gly 
130 135 140 

ctg ate ctg egg ggc ate ttc ctg tgc egg ccg cag gag ate gag tgg 962 
Leu He Leu Arg Gly He Phe Leu Cys Arg Pro Gin Glu He Glu Trp 
145 150 155 

ttc tac cag gag ggc gee age cgc ctg ttc ccc gac tac tgg cag gac 1010 
Phe Tyr Gin Glu Gly Ala Ser Arg Leu Phe Pro Asp Tyr Trp Gin Asp 
160 165 170 175 

tac ate gcg ccg att ccg ccg gaa gaa cgc ggc gac ctg gtc aag gee 1058 
Tyr He Ala Pro He Pro Pro Glu Glu Arg Gly Asp Leu Val Lys Ala 
180 - 185 190 

l 

ttc cac aag cgc etc acc ggt aac gat cag att gee cag atg cac gee 1106 

Phe His Lys Arg Leu Thr Gly Asn Asp Gin He Ala Gin Met His Ala 

195 200 205 
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gcc aag gcg tgg tct acc tgg gag ggc cgt acc gcc acc ctg cgc ccg 1154 
Ala Lys Ala Trp Ser Thr Trp Glu Gly Arg Thr Ala Thr Leu Arg Pro 
210 -215 220 

aac ccg ctg gtg gtc gac cgc ttc tec gag ccg cag egg gcg ctg teg 1202 
Asn Pro Leu Val Val Asp Arg Phe Ser Glu Pro Gin Arg Ala Leu Ser 
225 230 235 

ate gcc egg ate gag tgc cac tac ttc atg aac aac gcc ttc etc gaa 1250 
He Ala Arg He Glu Cys His Tyr Phe Met Asn Asn Ala Phe Leu Glu 
240 245 250 ' 255 

ccg gac cag ttg ate cgc gac ctg ccg aag ate gcc cac ctg cca gcg 1298 
Pro Asp Gin Leu He Arg Asp Leu Pro Lys He Ala His Leu Pro Ala 
260 265 270 

gtg ate gtg cac ggt cgc tat gac gtg ate tgt ccg ctg gac aac gcc 1346 
Val He Val His Gly Arg Tyr Asp Val He Cys Pro Leu Asp Asn Ala 
275 280 285 

tgg gcc ctg cac cag gcc tgg ccg aac age gaa ctg aag gtg ate cgc 1394 
Trp Ala Leu His Gin Ala Trp Pro Asn Ser Glu Leu Lys Val He Arg 
290 295 300 

gac gcc ggc cac gcc gcg tec gag ccg ggc •' ate acc gat gcc ctg gtg 1442 
Asp Ala Gly His Ala Ala Ser Glu Pro Gly He Thr Asp Ala Leu Val 
305 310 315 

egg gca gcc gac cag atg gcc egg cgc ctg etc gac ctg ccc ctg gaa 1490 



WO 03/010307 PCT/JP02/07635 

17/26 

Arg Ala Ala Asp Gin Met Ala Arg Arg Leu Leu Asp Leu Pro Leu Glu 
320 325 330 335 

gaa gca tgaggggttt gctgcagcgc gtgcgcggtg cgcgggttga agtggcgggg 1546 
Glu Ala 

t 

caggtggttg gcgcgatcga ccagggtttg ctggtgctgg tggccgtcga gcctgaagat 1606 
tcccgcgagc aggccgataa gctgttgcac aagctgctga actaccgtgt attcagcgat 1666 
gagcacggca agatgaacct gtcgctcaag gatgtcgggg gtggtttgtt gctggtgtcg 1726 
cagttcacct tggcggcgga cacccgcaac ggcatgcgtc cgagcttctc gacggcagcg 1786 
ccgccggccc tcggggctga attgttcgac tatcttttgc agcaagcgaa gcgccagcat 1846 
gccgacgtgg cgagcgggca attcggggca gacatgcagg tgcatctggt caatgatggc 1906 
cccgtaacat ttatgttaca aatatgaggt caaaaaaccc tttgtttata ggaaaacaag 1966 
gggttttgta cgataaatag ttgttccagc ctgatgcgtt gtcacgcgac ctgctggata 2026 
atcgcgcgct gcatggacct gcgttcgcag gttcgtttca ctctgactcg ag - 2078 

\i 

<210> 15 
<211> 337 
<212> PRT 

<213> Pseudomonas put i da 
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<400> 15 

Met Met Pro Asn Gly Ser Gin Tyr Pro His Thr Glu Cys Ala Met Gin 
15 10 15 

Thr Leu Tyr Pro Gin He Lys Pro Tyr Ala Arg His Asp Leu Ala Val 
20 25 30 

Glu Ala Pro His Val Leu Tyr Val Asp Glu Ser Gly Ser Pro Glu Gly . 
35 40 45 

Leu Pro Val Val Phe He His Gly Gly Pro Gly Ala Gly Cys Asp Ala 
50 55 60 

Gin Ser Arg Cys Tyr Phe Asp Pro Asn Leu Tyr Arg He He Thr Phe 
65 70 75 80 

Asp Gin Arg Gly Cys Gly Arg Ser Thr Pro His Ala Ser Leu Glu Asn 
85 90 95 

Asn Thr Thr Trp His Leu Val Glu Asp Leu Glu Arg He Arg Glu His 
100 105 110 

Leu Gly He Asp Lys Trp Val Leu Phe Gly Gly Ser Trp Gly Ser Thr 
115 120 j 125 



Leu Ala Leu Ala Tyr Ala Gin Thr His Pro Glu Arg Val His Gly Leu 
130 135 140 
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lie Leu Arg Gly He Phe Leu Cys Arg Pro Gin Glu He Glu Trp Phe 
145 150 155 160 

Tyr Gin Glu Gly Ala Ser Arg Leu Phe Pro Asp Tyr Trp Gin Asp Tyr 
165 170 175 

He Ala Pro He Pro Pro Glu Glu Arg Gly Asp Leu Val Lys Ala Phe 
180 185 190 

His Lys Arg Leu Thr Gly Asn Asp Gin He Ala Gin Met His Ala Ala 
195 200 205 

Lys Ala Trp Ser Thr Trp Glu Gly Arg Thr Ala Thr Leu Arg Pro Asn 
210 215 220 

Pro Leu Val Val Asp Arg Phe Ser Glu Pro Gin Arg Ala Leu Ser He 
225 230 235 240 

Ala Arg He Glu Cys His Tyr Phe Met Asn Asn Ala Phe Leu Glu Pro 
245 250 255 

Asp Gin Leu He Arg Asp Leu Pro Lys He Ala His Leu Pro Ala Val 
260 265 270 

He Val His Gly Arg Tyr Asp Val He Cys. Pro Leu Asp Asn Ala Trp 
275 280 285 

Ala Leu His Gin Ala Trp Pro Asn Ser Glu Leu Lys Val He Arg Asp 
290 295 300 
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Ala Gly His Ala Ala Ser Glu Pro Gly He Thr Asp Ala Leu Val Arg 
305 310 315 320 

Ala Ala Asp Gin Met Ala Arg Arg Leu Leu Asp Leu Pro Leu Glu Glu 
325 330 335 

Ala 



<210> 16 
<211> 1360 
<212> DNA 

<213> Pseudomonas putida 

<220> 
<221> CDS 

<222> (311). . (1279) 
<400> 16 

ctggaagggt tcttggcgtg gggccagaag cactacacct gagtcaacga ggatcaaaat 60 
gtgggagcgg gcttgtcagg tcgccgcatc gccgcgatgg cggtctgtca gttcccaata 120 
tgtcgactga tccgccgcta tcgcgagcaa gcccgctccc acacgtggtg cgcgaacctt 180 
cctggctgat cactgacaca ggtctaagtc ctcaaggaca tgctcattgc acaattcggg 240 
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tttatgatgc cagacggcaa aataatagac gtccccccag ggatggaccc gaccccttac 300 

ggagcgcgca atg cag act ttg tac ccg cag ate aaa ccc tac gtc egg 349 
Met Gin Thr Leu Tyr Pro Gin He Lys Pro Tyr Val Arg 
1 5 io 

cac gat ctg gec gtc gat gaa ace cac acg ctg tat gtc gac gaa agt 397 
His Asp Leu Ala Val Asp Glu Thr His Thr Leu Tyr Val Asp Glu Ser 
15 20 25 

ggt tec ccg caa ggt ttg ccc gtg gtc ttc ate cat ggc ggt ccc ggc 445 
Gly Ser Pro Gin Gly Leu Pro Val Val Phe He His Gly Gly Pro Gly 
30 35 40 45 

gee ggc tgc gat gee aat age cgc tgc tat ttc gat ccg aac ctg tac 493 
Ala Gly Cys Asp Ala Asn Ser Arg Cys Tyr Phe Asp Pro Asn Leu Tyr 
50 55 60 

cgc ate gtc ace ttt gac cag cgc ggc tgc ggg cgc tec act ccg egg 541 
Arg He Val Thr Phe Asp Gin Arg Gly Cys Gly Arg Ser Thr Pro Arg 
65 70 75 

gee age ctg gaa aac aac ace acc tgg gac ctg gtt gee gac ctt gag 589 
Ala Ser Leu Glu Asn Asn Thr Thr Trp Asp, Leu Val Ala Asp Leu Glu 
80 85 90 



cgc att cgc gag cac ctg ggg att gaa aaa tgg gtg ctg ttc ggt ggt 
Arg He Arg Glu His Leu Gly He Glu Lys Trp Val Leu Phe Gly Gly 



637 
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95 100 105 

tec tgg ggc teg ace ctg gee ctg gee tat gca caa ace cac cct gat 685 
Ser Trp Gly Ser Thr Leu Ala Leu Ala Tyr Ala Gin Thr His Pro Asp 
HO 115 120 125 

cgc gtg ctt ggc ctg att gtg cgc ggc ate ttc ctg gec cgc ccc cag 733 
Arg Val Leu Gly Leu He Val Arg Gly He Phe Leu Ala Arg Pro Gin 
130 135 140 

gat ate cag tgg ttc tac cag gec ggc gcg age cgc ctg ttc ccg gac 781 
Asp He Gin Trp Phe Tyr Gin Ala Gly Ala Ser Arg Leu Phe Pro Asp 
145 150 155 

tac tgg cag gac tac ate gcg cca ate ccg gcg gaa gag cgc cac gac 829 
Tyr Trp Gin Asp Tyr He Ala Pro He Pro Ala Glu Glu Arg His Asp 
160 165 170 

atg ate age gee tac cac aag cgc ctg ace ggc aat gac cag ate gec 877 
Met He Ser Ala Tyr His Lys Arg Leu Thr Gly Asn Asp Gin He Ala 
175 180 185 

cag atg cat gee gee aag gee tgg tec ace tgg gaa ggc cgc atg etc 925 
Gin Met His Ala Ala Lys Ala Trp Ser Thr Trp Glu Gly Arg Met Leu 
190 195 ,200 205 



ggc ctg tgc ccc age ccg cag ctg ate gag cgc ttc tec gag ccc cag 973 
Gly Leu Cys Pro Ser Pro Gin Leu He Glu Arg Phe Ser Glu Pro Gin 
210 215 220 



WO 03/0 J 0307 



PCT/JP02/07635 



23/26 



cgc gcg ttg teg att gcg cgc ate gag tgc cac tac ttc ace aat aac 1021 
Arg Ala Leu Ser He Ala Arg He Glu Cys His Tyr Phe Thr Asn Asn 
225 230 235 

teg ttc ctg gag ccc aac cag ctg att cgc gat atg cac aag ate gec 1069 
Ser Phe Leu Glu Pro Asn Gin Leu He Arg Asp Met His Lys He Ala 
240 245 250 

cat ctg.ccg ggg ate ate gtg cat ggc cgc tac gat atg ate tgc ccg 1117 
His Leu Pro Gly He He Val His Gly Arg Tyr Asp Met He Cys Pro 
255 260 265 

ctg gat aat gee tgg gag ctg cac cag gee tgg ccg aac agt gag ttg 1165 
Leu Asp Asn Ala Trp Glu Leu His Gin Ala Trp Pro Asn Ser Glu Leu 
270 275. 280 285 

cag gtg ate cgc gag gcg ggc cac gcg gcg tec gag ccg ggc ate acc 1213 
Gin Val He Arg Glu Ala Gly His Ala Ala Ser Glu Pro Gly He Thr 
290 295 300 

gat gcg ctg gtg cgt gcg gcg ggc gat atg gca cga cgc ctg ctt gat 1261 
Asp Ala Leu Val Arg Ala Ala Gly Asp Met Ala Arg Arg Leu Leu Asp 
305 310 315 

ctg ccc cct gaa gaa gca tgaagggect ttttgeenna cgggtgcgtg 1309 
Leu Pro Pro Glu Glu Ala 
320 
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gcgccgggtc agtggcgggc aagtggtggg cgcgatagac cagggttgca g 1360 



<210> 17 
<211> 323 
<212> PRT 

<213> Pseudomonas putida 
<400> 17 

Met Gin Thr Leu Tyr Pro Gin He Lys Pro Tyr Val Arg His Asp Leu 
1 5 10 15 

Ala Val Asp Glu Thr His Thr Leu Tyr Val Asp Glu Ser Gly Ser Pro 
20 25 30 

Gin Gly Leu Pro Val Val Phe He His Gly Gly Pro Gly Ala Gly Cys 
35 40 45 

Asp Ala Asn Ser Arg Cys Tyr Phe Asp Pro Asn Leu Tyr Arg He Val 
50 55 60 

Thr Phe Asp Gin Arg Gly Cys Gly Arg Ser Thr Pro Arg Ala Ser Leu 
65 70 75 80 

Glu Asn Asn Thr Thr Trp Asp Leu Val Ala 1 Asp Leu Glu Arg He Arg 
85 90 95 

Glu His Leu Gly He Glu Lys Trp Val Leu Phe Gly Gly Ser Trp Gly 
100 105 110 
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Ser Thr Leu Ala Leu Ala Tyr Ala Gin Thr His Pro Asp Arg Val Leu 
115 120 125 

Gly Leu He Val Arg Gly He Phe Leu Ala Arg Pro Gin Asp He Gin 
130 135 140 

Trp Phe Tyr Gin Ala Gly Ala Ser Arg Leu Phe Pro Asp Tyr Trp Gin 
145 150 155 160 

Asp Tyr He Ala Pro He Pro Ala Glu Glu Arg His Asp Met He Ser 
165 170 175 

Ala Tyr His Lys Arg Leu Thr Gly Asn Asp Gin He Ala Gin Met His 
180 185 190 

Ala Ala Lys Ala Trp Ser Thr Trp Glu Gly Arg Met Leu Gly Leu Cys 
195 200 205 

Pro Ser Pro Gin Leu He Glu Arg Phe Ser Glu Pro Gin Arg Ala Leu 
210 215 220 

Ser He Ala Arg He Glu Cys His Tyr Phe Thr Asn Asn Ser Phe Leu 
225 230 235 240 

j 

Glu Pro Asn Gin Leu He Arg Asp Met His Lys He Ala His Leu Pro 
245 250 255 

Gly He He Val His Gly Arg Tyr Asp Met He Cys Pro Leu Asp Asn 
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260 265 270 

Ala Trp Glu Leu His Gin Ala Trp Pro Asn Ser Glu Leu Gin Val He 
275 280 285 

Arg Glu Ala Gly His Ala Ala Ser Glu Pro Gly He Thr Asp Ala Leu 
290 295 300 

Val Arg Ala Ala Gly Asp Met Ala Arg Arg Leu Leu Asp Leu Pro Pro . 

3 °5 310 qic 

315 320 



Glu Glu Ala 
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